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(54) Thermistor for surface mounting 

(57) A thermistor (110) for surface mounting 
includes a first conductive terminal member (111), a 
case (1 1 2) having a top opening, a planar thermistor ele- 
ment (101) having electrodes (101a, 101b) on mutually 
opposite main surfaces thereof, and a second conduc- 
tive terminal member (114) having at one end thereof a 

112a 



planar cover part (1 1 4a) which is attached to the top part 
of the case (112). One end of the first terminal member 
(1 1 1) is positioned inside the case (112) and above its 
bottom member. The other ends of the first and second 
terminal members (111, 114) are positioned on the bot- 
tom surface of the case (112). 
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Description 

Background of the Invention 

This invention relates to electronic apparatus for sur- 5 
face-mounting and surface mounting devices for such 
apparatus. More particularly, this invention relates, on 
one hand, to electronic apparatus adapted for surface 
mounting such as thermistors for controlling a current 
and, on the other hand, to surface mounting devices for 
such an electronic apparatus having a pair of electrodes 
on its upper and lower surfaces. 

Consider, for example, a positive temperature coef- 
ficient (PTC) thermistor element as shown at 101 in Fig. 
1 2, as an example of a planar ceramic electronic element 
having a pair of ohmic electrodes 101a and 101b on its 
lower and upper surfaces. The PTC element may be a 
disk with thickness 3mm and diameter 6- 10mm. A prior 
art method of mounting such an element to a printed cir- 
cuit board was to provide connector electrodes (say, of 
silver) on the ohmic electrodes 101a and 1 01 b, to attach 
lead lines to these connector electrodes and to attach 
the element to the circuit board through these lead lines. 
For providing compact apparatus, however, such ele- 
ments are now mounted directly to the circuit board. 

For this purpose, a printed circuit board 104 as 
shown in Fig. 12 with contact electrodes 104a and 104b 
may be provided, cream solder 1 03 may be applied over 
the circuit board electrode 104a before the element 101 
is placed thereon, and its ohmic electrode 101a on the 
lower surface is connected to the contact electrode 1 04a 
by ref low soldering. Next, one end of an electro-conduc- 
tive lead line 105 is soldered to the other electrode 101b 
on the upper surface of the element 101 , the other end 
of the lead line 105 being soldered to the other contact 
electrode 104b. In Fig. 12, numeral 106 indicates the sol- 
der used for the attachment of the lead line 105. 

Surface-mounted prior art elements of this kind have 
many problems. Firstly, two kinds of soldering are 
required for the mounting, the reflow soldering by which 
the element 101 is connected to the circuit board 104 
and the soldering of the lead line 1 05 to the circuit board 
104 and to the element 101 . This makes the mounting a 
time-consuming process. Secondly, since it is not prac- 
tically possible to simultaneously carry out the soldering 
of both electrodes 101a and 101b on the two principal 
surfaces of the element 101 , the heat from the first sol- 
dering of the lower-surface electrode 101a affects 
adversely the soldering of the upper-surface electrode 
101b. The situation would not change if the order of sol- 
dering were reversed, because the soldering character- 
istics of the electrode to be soldered later are adversely 
affected. Thirdly, since the ceramic element 101, which 
is sensitive to heat, is heated twice, micro-cracks are 
likely to be generated due to the thermal stress. Fourthly, 
since the element 101 generates heat when it is oper- 
ated, the generated heat is directly transmitted to the cir- 
cuit board 1 04 and through the circuit board 1 04 to other 



electronic elements which may be mounted thereon, 
adversely affecting their performance. 

Summary of the Invention 

It is therefore an object of this invention to provide 
electronic apparatus, such as thermistors, adapted for 
surface mounting, with which the problems described 
above can be eliminated. 

It is another object of this invention to provide a ther- 
mistor adapted for surface mounting, having a heat-emit- 
ting thermistor element contained inside a casing. 

It is a further object of this invention to provide a sur- 
face mounting device which makes the surface mounting 
easier for an electronic apparatus made of a ceramic 
material, and is capable of lowering the temperature 
where the apparatus is mounted. 

A thermistor for surface mounting embodying this 
invention, with which the above and other objects can be 
achieved, may be characterized as comprising a first 
conductive terminal member, a case having a top open- 
ing, a planar thermistor element having electrodes on 
mutually opposite main surfaces thereof, and a second 
conductive terminal member having at one end thereof 
a planar cover part which is attached to the top part of 
the case. One end of the first terminal member is posi- 
tioned inside the case and above its bottom member of 
the case. The other ends of the first and second terminal 
members are positioned on the bottom surface of the 
case. 

The first terminal member may have a contact point 
part at a position elevated from the bottom member of 
the case, holding the thermistor element thereon. The 
first and second terminal members may be bent to have 
their lower ends positioned on the lower surface of the 
bottom member of the case. The top part of the case may 
be formed with an inner top edge part and an outer top 
edge part, the inner top edge part being inside and lower 
than the outer top edge part, edge portions of the planar 
cover part being placed on the inner top edge part and 
the outer top edge part being bent over the edge portions 
of the planar cover to secure it to the case. Alternatively, 
the top edge part of the case may be provided with 
upward protrusions thereon, the planar cover part having 
throughholes formed therethrough correspondingly to 
these protrusions such that the protrusions can be 
inserted into the throughholes and the planar cover part 
can thus be secured to the case. 

The first terminal member may comprise a flexible 
material bent by 1 80 degrees, having a contact point part 
at one end thereof contacting the thermistor element. 

A surface mounting device, embodying the invention 
for an electronic element having an upper-surface elec- 
trode and a lower-surface electrodes formed on upper 
and lower main surfaces thereof, may be further charac- 
terized as comprising an electrically insulative case hav- 
ing an internal space for containing the element therein, 
a first electrically conductive member which is in part bur- 
ied in this insulative case, and a second electrically con- 
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ductive member. The first conductive member includes 
a first compression contact part for being pressed 
against the lower-surface electrode of the electronic ele- 
ment on the bottom member of the case and a first con- 
nector part on the bottom surface of the case. The 5 
second conductive member includes a second compres- 
sion contact part attached to an upper part of the case 
for being pressed against the upper-surface electrode of 
the electronic element and a second connector part 
which extends on a side surface of the case and reaches 
the bottom surface of the case. The first compression 
contact part may be provided with one or more protru- 
sions for pressing the lower-surface electrode. The case 
may be provided with engaging mechanisms on its mutu- 
ally opposite side surfaces, and the second conductive 
member with a planar part for covering the case from 
above and vertically extending parts which cover its side 
walls and engage with these engaging mechanism so as 
to be securely attached to the case. The second conduc- 
tive member may comprise a flexible material, the sec- 
ond compression contact part being bent substantially 
by 180 degrees from the planar part. The case may fur- 
ther comprise means for preventing motion of the planar 
part with respect to itself. 

Brief Description of the Drawings 

The accompanying drawings, which are incorpo- 
rated in and form a part of this specification, illustrate 
embodiments of the invention and, together with the 
description, serve to explain the principles of the inven- 
tion. In the drawings: 

Fig. 1 is a sectional side view of a thermistor for sur- 
face mounting embodying this invention; 
Fig. 2 is a plan view of the thermistor of Fig. 1 ; 
Fig. 3 is a sectional side view of another thermistor 
for surface mounting embodying this invention; 
Fig. 4 is a diagonal view of the case shown in Fig. 3; 
Fig. 5 is a diagonal view of the second terminal 
shown in Fig. 3; 

Fig. 6 is a plan view of another electronic apparatus 
comprising a ceramic material and provided with a 
surface mounting device embodying this invention; 
Fig. 7 is a sectional view of the apparatus of Fig. 6, 
taken along line 7-7 of Fig. 6; 
Fig. 8 is a sectional view of the apparatus, of Fig. 6, 
taken along line 8-8 of Fig. 6; 
Fig. 9 is a diagonal view showing a process of 
assembling the electronic apparatus of Fig. 6; 
Fig. 10 is a plan view of a hoop material from which 
the first lead terminal member of Fig. 7 is produced; 
Fig. 11 is a diagonal view of another second lead 
terminal member embodying the invention; and 
Fig. 12 is a partially sectional side view of a prior art 
thermistor for surface mounting. 



Detailed Description of the Invention 

Figs. 1 and 2 show a thermistor 1 10 according to a 
first embodiment of this invention adapted for surface 
mounting, comprising a thermistor element (indicated 
again by numeral 101, being essentially identical to the 
element shown in Fig. 12 and described above), a case 
1 12 with a first conductive terminal member 111, and a 
second conductive terminal member 114. The element 
101 is planar, having a pair of electrodes 101a and 101b 
on its lower and upper surfaces. It may be a PTC ther- 
mistor element for current control, a negative tempera- 
ture coefficient (NTC) thermistor element or a thermistor 
element which changes its resistance suddenly such as 
a critical temperature resistor (CTR). The case 1 12 is of 
a box-like shape having a bottom member and an open- 
ing 112a at the top. The first terminal member 111 
extends outward from inside to outside of the case 112. 
Preferably, the first terminal member 1 1 1 has a contact 
end part 111a, which is elastic, is elevated from the upper 
surface of the bottom member of the case 1 12, and is 
bent by 180 degrees to reach the bottom surface of the 
case 112 by passing on a side surface of the box-like 
case 112. The edge part of the box-shaped case 112 
surrounding its opening 1 12a at the top has an inner top 
edge part 115a and an outer top edge part 115b. The 
outer wall part 1 15b is somewhat higher than the inner 
top edge part 115a. 

The second conductive terminal member 114 
includes a planar cover part 1 1 4a, which is dimensioned 
so as to cover the openings 1 1 2a by contacting the inner 
top edge part 1 15b of the case 1 12, and a flat contact 
part 1 1 4b. The thermistor 1 1 0 is formed by inserting the 
thermistor element 101 inside the case 112, closing the 
opening 1 12a by causing the planar cover part 1 14a to 
contact the inner top edge part 1 1 5a of the case 1 1 2 from 
above, deforming the outer top edge part 1 1 5b inward to 
thereby fasten the planar cover part 114a to the case 
1 12. The contact part 1 14b of the other terminal 1 14 is 
guided to the bottom surface of the case 1 1 2 through an 
outer side surface portion of the case 112. 

With the thermistor 1 1 0 thus formed with its thermis- 
tor element 101 mounted inside the case 112, the two 
electrodes 101 a and 101b of this thermistor element 101 
are elastically contacted with the contact end part 111a 
of the first terminal member 1 1 1 and the planar cover 
part 1 14a of the second terminal member 114, respec- 
tively, without being soldered to them, with the contact 
parts of the two terminal members 1 1 1 and 1 14 disposed 
at opposite ends on the bottom surface of the case 112. 
Thus, the thermistor 110 can be mounted to a printed 
circuit board (not shown) covered with a cream solder, 
for example, by heating the contact parts on its bottom 
surface only once in a single soldering step. As shown 
in Fig. 1 , there is a space 1 1 2b created between the bot- 
tom member of the case 1 12 and the thermistor element 
1 01 because the contact end part 1 1 1 a of the first termi- 
nal member 1 1 1 is elevated from the bottom member of 
the case 112. 
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Figs, 3-5 show another thermistor 120 embodying 
this invention, comprising two conductive terminal mem- 
bers (the first 121 and the second 124) and a case 122, 
in addition to a thermistor element 101 as described 
above. The first terminal member 1 21 is made of an elas- 
tic material, having an arcuate contact part 121a at one 
end and being sectionally U-shaped at the other end. 
The case 122 is made of an electrically insulating mate- 
rial in a box-like shape with an opening 122a at the top, 
having therein a space for containing the thermistor ele- 
ment 101 . One of the side walls of the box-shaped case 
1 22 has a vertical slit 1 22f extending down to the bottom 
so as to be able to accept a downwardly extended portion 
of the first terminal member 121 therein. The top edge 
part of the box-shaped case 122 surrounding its top 
opening 122a has an inner top edge part 122b and an 
outer top edge part 1 22c which is somewhat higher than 
the inner top edge part 122b. A plurality (four in Fig. 4) 
of upward protrusions 122d are provided on top of the 
inner top edge part 122b. 

The second terminal 124 comprises a planar cover 
part 124a at one end and a flat contact part 124b at the 
opposite end, as shown in Fig. 5. The cover part 124a is 
provided with throughholes 124c corresponding to the 
aforementioned protrusions 122d for allowing these pro- 
trusions 122d to be inserted thereinto. 

As shown in Fig. 3, the first terminal member 121 is 
attached to the case 122 with its arcuate contact part 
121a placed above the upper surface of the bottom mem- 
ber of the case 122, and having its U-shaped end part 
engaging with the bottom member of the case 122. To 
form the thermistor 120, the thermistor element 101 is 
inserted into the case 1 22, the planar cover part 1 24a of 
the second terminal member 124 is contacted from 
above with the inner top edge part 122b, and the outer 
top edge part 1 22c of the case 1 22 is deformed inwardly, 
after these protrusions 122d are inserted into the 
throughholes 1 24c, to secure the cover part 1 24a of the 
second terminal member 1 24 at the opening 1 22a of the 
case 122. The flat contact part 124b of the second ter- 
minal member 124 is led to the bottom surface of the 
case 1 22 opposite from the U-shaped end part of the first 
terminal member 121. 

With the thermistor 1 20 thus formed with its thermis- 
tor element 101 mounted inside the case 122, the two 
electrodes 101aand 101b of this thermistor element 101 
are elastically contacted with the arcuate contact part 
1 21 a of the first terminal member 1 2 1 and the cover part 
124a of the second terminal member 124, respectively. 
No solder is required for this purpose, and contact end 
parts of the two terminal members 121 and 1 24 are both 
on the bottom surface of the case 122. Thus, the ther- 
mistor 1 20 can be mounted to a printed circuit board (not 
shown) covered with a cream solder, for example, by 
heating the contact end parts of the terminal members 
on its bottom surface only once in a single soldering step. 
As shown in Fig. 3, there is a space 122e created 
between the upper surface of the bottom member of the 
case 122 and the thermistor element 101 because the 



arcuate contact part 121a of the first terminal member 
1 21 is elevated from the bottom member of the case 1 22. 

Also, it would be possible that the protrusions 122d 
of the case 1 22 are deformed after the protrusions 122d 
5 are inserted into the throughholes 124c of the second 
terminal member 124, to thereby fasten the cover part 
124a of the second terminal member 124 to the case 
122. In this case, the outer top edge part 122c is unnec- 
essary. 

10 Thermistors for surface mounting according to this 
invention, as described above by way of examples, can 
be soldered to a printed circuit board by a single step of 
reflow soldering because their contact parts for external 
connection are both on the bottom surface of the case. 

15 Since the thermistor element is not directly soldered, 
heat is not applied to the electrodes of the element. The 
thermistor element is subjected to a thermal stress only 
once by the soldering. Since the heat of soldering is com- 
municated to the element only indirectly through an 

20 empty space, the rise in the temperature of the element 
is much reduced, and no cracks are generated thereby. 
The heat generated by the thermistor element itself, 
when the thermistor is actually in use, is conducted cut 
to the circuit board through the case. Thus, there are no 

25 ill-effects on the circuit board or other electronic ele- 
ments placed near by. 

Figs. 6, 7 and 8 are referenced next to describe 
another electronic apparatus 1 characterized as com- 
prising a ceramic material and being provided with a sur- 

30 face mounting device embodying this invention. More 
particularly, this apparatus 1 comprises a planar PTC 
element 2 having a pair of electrodes on its upper and 
lower surfaces, a case 3 which contains the PTC element 
2, a first contact terminal member 4 buried inside a lower 

35 part of the case 3 and a second contact terminal member 
5 attached to the top surface of the case 3. The PTC 
element 2 comprises, as shown in Fig. 7, a disc 21 of 
thickness 2-3mm and diameter 6-1 0mm made of a bar- 
ium titanate semiconductive ceramic material, having 

40 nickel electrodes 22 on its upper and lower surfaces, and 
a pair of circular silver electrodes 23 and 24 with diam- 
eter slightly smaller than the diameter of the nickel elec- 
trodes 22 is sintered onto these nickel electrodes 22. The 
invention, however, does not require the silver electrodes 

45 23 and 24 to be circular. They may be elliptical, rectan- 
gular, polygonal, or of any reasonable shape. 

The case 3 is in the shape of a rectangular box, 
made of a heat-resistant and electrically insulating resin 
material such as polyphenylene sulfide (PPS) or a liquid 

so crystal polymer (LCP). A cylidrically shaped space 31 for 
containing the PTC element 2 therein is formed inside 
the case 3, as shown in Fig. 6, with a diameter slightly 
greater than that of the PTC element 2. As shown in Figs. 
7 and 8, an elastic compression contact part 42 of the 

55 first contact terminal member 4 protrudes upward into 
this inner space 31 from below. Two mutually opposite 
side walls 3c and 3d are provided with outwardly protrud- 
ing steps 32 and 33, respectively. The second contact 
terminal member 5, attached to the top surface of the 
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case 3, are provided with inwardly protruding engage- 
ment means 521 and 531 on its side edge parts 52 and 
53, respectively, for engaging with the steps 32 and 33. 
As shown in Figs. 6 and 9, the other pair of mutually 
opposite side walls 3a and 3b of the case 3 each has a 5 
groove 35 or 34 formed at a center part. 

The second contact terminal member 5 has a planar 
part 51 , as shown in Fig. 9. In order to limit the motion 
of this planar part 51 of the second contact terminal 
member 5, when it is placed on top of the case 3, there 
are motion-limiting members 36 and 37 provided on the 
upper surface of the case 3. One of these motion-limiting 
members (36) is provided in the form of upward protru- 
sions on the upper surface of the case 3 where it is not 
covered by the planar part 51 , with the height about equal 
to or slightly greater than this planar part 51 . The other 
motion-limiting member 37 has a groove 37a for having 
this planar part 51 inserted therein. As the second con- 
tact terminal member 5 is placed on top of the case 3, 
side edges of its planar part 51 fit the motion-limiting 
members 36 and 37 such that it is prevented from moving 
in the direction of these edges. It now goes without say- 
ing that different means for preventing the motion of the 
planar part 51 with respect to the case 3 may be 
employed. For example, throughholes maybe formed at 
suitable places through the planar part 51 with protru- 
sions formed on the upper surface of the case 3 corre- 
sponding to these throughholes for these protrusions to 
be inserted thereinto as the planar part 51 is placed on 
top of the case 3. This method is advantageous in that 
the motion of the planar part 51 in the longitudinal direc- 
tion as well as in the transverse direction can be limited 
and the strength of attachment of the terminal member 
5 to the case 3 is improved. 

The first contact terminal member 4 is made of an 
electrically conductive material, comprising an elastic 
metallic piece such as phosphor bronze, nickel silver or 
iron with its surfaces plated with tin, silver or the like and 
is made by bending it into a desired shape, having, as 
shown in Fig. 10 as well as Fig. 7, a connector terminal 
part 41 and a circular compression contact part 42 at 
opposite ends and a lead line part 43 therebetween. The 
connector terminal part 41 is for connection to an elec- 
trode on the printed circuit board to which the apparatus 
1 is to be mounted. The compression contact part 42 is 
for making a contact with the lower-surface electrode 24 
of the PTC element 2. The lead line part 43 serves not 
only to electrically connect the aforementioned connec- 
tor terminal and compression contact parts 41 and 42 
but also as means for radiating off the heat generated by 
the PTC element 2. As shown in Fig. 10, the lead line 
part 43 has a wider part 431 and a narrower part 432. 
The connector terminal part 41 is formed by bending a 
tip portion of the wider part 431, and the narrower part 
432 extends to the compression contact part 42. 

The reason for providing the lead line part 43 with a 
wider part and a narrower part is to more effectively radi- 
ate the heat generated by the PTC element 2. In order 
to reduce the conduction of the generated heat to the 



connector terminal part 41 , the lead line part 43 is made 
as much longer as possible than the shortest distance 
by which the positions of the connector terminal and 
compression contact parts 41 and 42 on the case 3 can 
be connected. As can be seen in Fig. 7, the the wider 
and narrower parts 431 and 432 are bent such that a 
round-about route is formed between the connector ter- 
minal and compression contact parts 41 and 42. 
Described more in detail, the narrower part 432 extends 
towards the side wall 3b from the compression contact 
part 42 at a center part of the case 3, makes a 90-degree 
turn upward before reaching the outer surface to reach 
its highest point where it is bent again by 90 degrees out- 
ward and reaches the outer surface of the side wall 3b. 
The first lead terminal member 4 is then bent downward, 
as it is exposed to the exterior, along the outer surface 
of the side wall 3b inside the vertically formed groove 34 
thereon, reaching the bottom surface 3e of the case 3. 
For this reason, the depth of the aforementioned groove 
34 is approximately the same as or greater than the thick- 
ness of the wider part 431 so as to prevent it from pro- 
truding outward from the outer surface of the side wall 
3b. As shown in Fig. 10, an elliptical hole 44 is formed 
through the wider part 431 where it connects to the nar- 
rower part 432 to form a narrow-path region 431 a and to 
thereby reduce heat conduction therethrough. In sum- 
mary, since the lead line part 43 is stretched from the 
compression contact part 42 to the bottom surface 3e by 
making a large upward detour and since a narrow-path 
region 431a is provided in the wider part 431 , the con- 
duction route of heat from the PTC element 2 to the con- 
nector terminal part 41 is made as long as practically 
possible so as to reduce the amount of heat traveling 
therethrough. 

The compression contact part 42 has a circular 
upward protrusion 421 formed in the middle for making 
a point contact with the lower-surface electrode 24 of the 
PTC element 2 such that the heat conduction through 
this contact to the first lead terminal member 4 will be 
reduced. It now goes without saying that the protrusion 
421 need not be circular in shape but may assume any 
other reasonable shape such as an ellipse or a rectangle. 
As another alternative, two or more protrusions may be 
provided to the compression contact part 42 for making 
several point contacts with the lower-surface electrode 
24, or use may be made of no protrusions to establish a 
surface contact between the compression contact part 
42 and the lower-surface electrode 24 of the PTC ele- 
ment 2. In view of the stability of the PTC element 2 and 
the contact between the compression contact part 42 
and the lower-surface electrode 24, three is the preferred 
number of protrusions to be provided. 

The connector terminal part 41 is generally in the 
shape of a rectangle as shown in Fig. 10, formed by 
bending an end portion of the wider part 431 as shown 
in Fig. 7. Its shape, however, is not limited to be rectan- 
gular but may be circular or elliptical. In summary, the 
first contact terminal member 4 is set by positioning its 
connector terminal part 41 at a specified end portion of 
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the bottom surface 3e of the case 3 and burying the nar- 
row-path region 431a of the wider part 431 and the nar- 
rower part 432 in the side wall 3b so as to be integral with 
the case 3. 

The second contact terminal member 5 is made of 5 
an electrically conductive material, comprising a flexible 
metallic piece such as phosphor bronze, nickel silver, a 
Cu-Ti alloy or stainless steel with its surfaces plated with 
tin, silver or the like and is made by bending it into a 
desired shape, including, as shown in Fig. 7, the planar 
part 51 for covering the upper surface of the case 3, the 
side edge parts 52 and 53 for covering portions of the 
side walls 3c and 3d of the case 3, a compression contact 
part 54 for pressing down the electrode 23 on the upper 
surface of the PTC element 2, a connector terminal part 
55 for surface mounting, and a lead line part 56 which is 
elongated like a band to connect the connector terminal 
part 55 to the upper surface of the case 3. As explained 
above, the inwardly protruding engagement means 521 
and 531 are provided on the side edge parts 52 and 53, 
respectively, for engaging with the steps 32 and 33 and 
thereby preventing the second contact terminal member 
5 from disengaging from the case 3. 

The compression contact part 54 is formed by bend- 
ing a protruding piece extending from the planar part 51 , 
as shown in Figs. 6 and 7, downward in a hair-pin style 
such that the free edge of this extending piece will be 
positioned below a center region of the planar part 51 , 
as shown in Fig. 7. This free edge is slightly bent upward 
so as to provide a downwardly convex surface by which 
the upper-surface electrode 23 of the PTC element 2 is 
pressed downward. Because of this hair-pin style bend- 
ing, the second contact terminal member 5 functions as 
a spring such that the reaction to the force of the PTC 
element 2 to the compression contact part 54 is 
absorbed and deformation and breakage of the material 
are prevented. With the hair-pin curvature formed as 
shown in Fig. 7, the force applied to this bending portion 
of the second contact terminal member 5 tends to push 
the compression contact part 54 towards the upper sur- 
face of the case 3. This has the favorable effect of keep- 
ing the second contact terminal member 5 attached to 
the case 3. 

Fig. 1 1 shows another terminal member 5' which can 
replace the second contact terminal member 5 
described above as incorporated in the apparatus 1. 
Parts of this member 5' which are comparable or function 
equivalently to those of the member 5 described above 
are indicated by the same numeral for convenience. The 
member 5' is characterized as having a portion of its pla- 
nar part 51 cut out to form a compression contact part 
57 which is bent downward and including a sealing mem- 
ber 58 attached to the planar part 51 to close the hole 
created by the compression contact part 57. 

The lead line part 56 (whether as a portion of the 
alternative member 5' shown in Fig. 1 1 or the second 
contact terminal member 5 shown in Figs. 6-10) com- 
prises an elongated piece extending from one edge 51a 
of the planar part 51 and is bent downward into the 



groove 35 formed at the center of the side wall 3a. Its 
free edge part is bent along the bottom surface 3e of the 
case 3 to serve as the connector terminal part 55. 

Fig. 9 shows an assembly process for the electronic 
apparatus 1 . The PTC element 2 is placed from above 
into the space 31 inside the case 3, into the walls of which 
the first lead terminal member 4 is already partially bur- 
ied, and the second lead terminal member 5 is placed 
over it such that its planar part 51 and the side edge parts 
52 and 53 will cover the upper and side surfaces of the 
case 3. For the convenience of the assembly work, the 
wider part 431 of the first lead terminal member 4 is 
extended perpendicularly from the side wall 3b of the 
case 3. Similarly, the lead line part 56 of the second lead 
terminal member 5 is originally coplanar with the planar 
part 51 and extended perpendicularly to the side wall 3a 
of the case 3. 

The case 3, into which the first lead terminal member 

4 is partially buried, is produced in a plurality of units by 
punching a belt-like elongated hoop member 40 into a 
desired shape having a plurality of first lead terminal 
members 4 connected in a single line as shown in Fig. 
10. Each first lead terminal member 4 is placed inside a 
mold for corresponding one of the cases 3 and a resin 
material is injected into the molds to unistructurally form 
the cases 3. Individual cases 3 are produced thereafter 
by removing connecting parts 40a of the hoop member 
40. 

When the second lead terminal member 5 is placed 
over the case 3, as shown in Fig. 9, the compression con- 
tact part 54 of the second lead terminal member 5 com- 
presses the upper-surface electrode 23 of the PTC 
element 2, and the compression contact part 42 of the 
first lead terminal member 4 compresses the lower-sur- 
face electrode 24 of the PTC element 2, thereby holding 
the PTC element 2 securely inside the internal space 31 
of the case 3. At the same time, the engagement means 
521 and 531 formed on the side edge plates 52 and 53 
slide downward along the side walls 3c and 3d until they 
engage with the steps 32 and 33 to be locked. In this 
manner, the second lead terminal member 5 is prevented 
from moving upward and sandwiched condition of the 
PTC element 2 between the compression contact parts 
42 and 54 is maintained. 

The wider part 431 protruding from the side surface 
3b of the case 3 and the lead line part 56 extending from 
the planar part 51 of the second lead terminal member 

5 are extended such that the connector terminal part 41 
of the first lead terminal member 4 and the connector 
terminal part 55 of the second lead terminal member 5 
are on the bottom surface 3e of the case 3. 

Thus, the PTC element 2 is placed inside a container 
comprising the case 3 and the second lead terminal 
member 5 and is ready for surface mounting. Since the 
electronic apparatus 1 for surface mounting is produced 
merely by assembling the PTC element 2, the first and 
the second lead terminal members 4, 5 and the case 3 
which are all independently and preliminarily produced, 
the production process is much simplified. Although the 
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invention was described above with reference to a PTC 
element, it now goes without saying that apparatus con- 
taining other kinds of electronic elements such as an 
NTC element and a piezoelectric element having elec- 
trodes on its upper and lower surfaces can be similarly 
produced according to this invention. The invention, how- 
ever, is particularly effective for PTC and NTC elements 
for current control which tend to produce heat at the time 
of operation. 

A surface mounting device according to this inven- 
tion, as described above, makes the surface mounting 
of an electronic apparatus easy. Since the electrodes of 
the element are not directly connected to the circuit 
board, the heat at the time of soldering does not damage 
the ceramic material of the element or its electrodes. If 
one or more protrusions are provided on the compres- 
sion contact part of the first lead terminal member, the 
transfer of heat generated by the electronic element itself 
to the circuit board is limited such that the ill-effects of 
such heat on other electronic components placed near 
by can be reduced. The engaging means on the side 
walls of the case make the assembly of the apparatus 
easier. Since the second lead terminal member includes 
a 180-degree bending, forces applied from the element 
are absorbed thereby and deformation and breakage of 
the member can be prevented. 

Claims 

1. A thermistor (110; 120) for surface mounting com- 
prising: 

a first conductive terminal member (111; 121); 
a case (112; 122) with a top opening (1 12a; 122a) 
having a top edge part surrounding said top opening 
(1 1 2a; 122a) and a bottom member, one end of said 
first terminal member (111; 121) being positioned 
inside said case (1 1 2; 1 22) above said bottom mem- 
ber; 

a planar thermistor element (101) having electrodes 
(101a, 101b) on mutually opposite main surfaces 
thereof; and 

a second conductive terminal member (114; 124) 
having at one end thereof a planar cover (114a; 
1 24a) which is attached to said top edge part of said 
case (1 1 2; 1 22), the other ends of said first and sec- 
ond terminal members (111, 114; 121, 124) being 
positioned underneath said bottom member. 

2. The thermistor of claim 1 wherein said first terminal 
member (111; 121) has a contact point part (111a; 
121a) which is at a position elevated from said bot- 
tom member, said thermistor element (101) is held 
at a position elevated from said bottom member, and 
said first and second terminal members (111, 114; 
1 21 , 1 24) to have said other ends thereof positioned 
on a bottom surface of said bottom member. 

3. The thermistor of claim 1 or 2 wherein said top edge 
part of said case (112) has an inner top edge part 



(1 1 5a) and an outer top edge part (1 1 5b), said inner 
top edge part (115a) being inside and lower than 
said outer top edge part (115b), edge portions of 
said planar cover part (1 14a) being placed on said 
5 inner top edge part (1 15a) of said case (112), said 

outer top edge part (1 1 5b) being bent over said edge 
portions of said planar cover to secure said planar 
cover part (1 1 4a) to said top part of said case (112). 

10 4. The thermistor of claim 1 or 2 wherein said top edge 
part of said case (122) has upward protrusions 
(1 22d) formed thereon, said planar cover part (1 24a) 
having throughholes (124c) formed therethrough 
correspondingly to said protrusions (1 22d), said pro- 

15 trusions (122d) being inserted into said through- 
holes (1 24c) to secure said planar cover part (1 24a) 
to said case (122). 

5. The thermistor of any of claims 1 to 4 wherein said 
20 first terminal member (1 1 1 ; 1 24) comprises an elas- 
tic material bent by 1 80 degrees, has a contact point 
part (1 1 1 a; 1 21 a) at one end thereof contacting said 
thermistor element (101). 

25 6. The thermistor of claim 1 wherein said thermistor 
element (101) is a positive temperature coefficient 
(PTC) thermistor element for current control. 

7. The thermistor of claim 1 , wherein said thermistor 
30 element (101) is a negative temperature coefficient 

(NTC) thermistor element for current control. 

8. The thermistor of claim 1 wherein said thermistor 
element (101) is a critical temperature resistor 

35 (CTR) element for current control. 

9. A surface-mounting device (1) for an electronic ele- 
ment (2) having an upper-surface electrode (22, 23) 
and a lower-surface electrodes (22, 24) formed on 

40 upper and lower main surfaces thereof, said device 
(1) comprising: 

an electrically insulative case (3) having an internal 
space (31) for containing said element (2) therein 
and a bottom member below said space (31) having 
45 a bottom surface; 

a first electrically conductive member (4) which is in 
part buried in said case (3) and includes a first com- 
pression contact part (42) and a first connector part, 
said first compression contact part pressing said 
so lower-surface electrode on said element, said first 
connector part being on said bottom surface of the 
case; and 

a second electrically conductive member (5) having 
a second compression contact part (54) and a sec- 
55 ond connector part, said second compression con- 
tact part (54) being attached to an upper part of said 
case (3) and pressing said upper-surface electrode 
(22,23), said second connector part (51) being 
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extending on a side surface of said case (3) and 
reaching said bottom surface of the case. 

1 0. The surface-mounting device of claim 9 wherein said 
first compression contact part (42) has at least one 5 
protrusion formed thereon for pressing said lower- 
surface electrode. 

11. The surface-mounting device of claim 9 or 10 
wherein said case (3) has mutually opposite side 10 
walls (3c, 3d) having engaging mechanisms (32, 33) 
thereon, said second conductive member (5) having 

a planar part (51) for covering said case (3) from 
above and vertically extending parts (52, 53) which 
cover said side walls (3c, 3d) and engage with said is 
engaging mechanisms (32, 33) on said side walls 
(3c, 3d). 

12. The surface-mounting device of claim 11 wherein 
said second conductive member (5) comprising a 20 
flexible material, said second compression contact 
part (54) bent substantially by 180 degrees from said 
planar part. 

13. The surface-mounting device of claim 11 or 12 25 
wherein said case (3) comprises means (36, 37) for 
preventing motion of said planar part with respect 
thereto. 
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(54) Thermistor for surface mounting 

(57) A thermistor (110) for surface mounting 
includes a first conductive terminal member (111), a 
case (112) having a top opening, a planar thermistor 
element (101) having electrodes (101a, 101b) on mutu- 
ally opposite main surfaces thereof, and a second con- 
ductive terminal member (114) having at one end 
thereof a planar cover part (1 14a) which is attached to 
the top part of the case (112). One end of the first termi- 
nal member (111) is positioned inside the case (112) 
and above its bottom member. The other ends of the 
first and second terminal members (111, 1 14) are posi- 
tioned on the bottom surface of the case (112). 
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